Small-angle x-ray scattering investigation of the solution structure of troponin C.
X-ray crystallographic studies of troponin C (Herzberg, O., and James, M.N.G. (1985) Nature 313, 653-659; Sundaralingam, M., Bergstrom, R., Strasburg, G., Rao, S.T., and Roychowdhury, P. (1985a) Science 227, 945-948) have revealed a novel protein structure consisting of two globular domains, each containing two Ca2+-binding sites, connected via a nine-turn alpha-helix, three turns of which are fully exposed to solvent. Since the crystals were grown at pH approximately 5, it is of interest to determine whether this structure is applicable to the protein in solution under physiological conditions. We have used small-angle x-ray scattering to examine the solution structure of troponin C at pH 6.8 and the effect of Ca2+ on the structure. The scattering data are consistent with an elongated structure in solution with a radius of gyration of approximately 23.0 A, which is quite comparable to that computed for the crystal structure. The experimental scattering profile and the scattering profile computed from the crystal structure coordinates do, however, exhibit differences at the 40-A level. A weak Ca2+-facilitated dimerization of troponin C was observed. The data rule out large Ca2+-induced structural changes, indicating rather that the molecule with Ca2+ bound is only slightly more compact than the Ca2+-free molecule.